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ﻛﻪ ﺑﻪ ﻃﻮرﮔﺴﺘﺮده  1ﻓﻠﻮروﻛﻴﻨﻮﻟﻮﻧﻬﺎﺳﺖاﻟﻄﻴﻒ ازﮔﺮوه  ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ وﺳﻴﻊ :ﻣﻘﺪﻣﻪ
ي ﮔﺮوه ﻫﺎ ﻧﺘﻲ ﺑﻴﻮﺗﻴﻚآاﺗﻢ ﻓﻠﻮﺋﻮر در ﺗﺮﻛﻴﺐ  .ﻫﺎي ﺑﺎﻛﺘﺮﻳﺎﻳﻲ اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ درﺑﻴﻤﺎرﺳﺘﺎن ﻫﺎﺑﺮاي درﻣﺎن ﻋﻔﻮﻧﺖ
اﺻﻼ ﺗﺠﺰﻳﻪ  ﻳﺎ و ﻫﺎي آﺑﻲ دﻳﺮ اﻳﻦ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ درﻣﺤﻴﻂ .ﻫﺎ ﺷﺪه اﺳﺖ ﺎﻋﺚ اﻳﺠﺎد ﺛﺒﺎت و ﭘﺎﻳﺪاري آنﺑﻫﺎ  ﻓﻠﻮروﻛﻴﻨﻮﻟﻮن
ﻓﺮآﻳﻨﺪ ﺟﺬب در ﻣﻘﺎﻳﺴﻪ ﺑﺎ  ﺑﺎﺷﺪ ﻣﻲ ﻫﺎ ﺑﺮاي ﺣﺬف ﺑﺮﺧﻮردار اي ﻧﺴﺒﺖ ﺑﻪ ﺳﺎﻳﺮآﻧﺘﻲ ﺑﻴﻮﺗﻴﻚ اﻫﻤﻴﺖ وﻳﮋه از ﻟﺬا .ﺷﻮد ﻧﻤﻲ
ﺑﻬﺮﺑﺮداري  ﺳﺎدﮔﻲ و اﻧﻌﻄﺎف ﭘﺬﻳﺮي در ﻃﺮاﺣﻲ، اﺳﺘﻔﺎده ﻣﺠﺪد از ﭘﺴﺎب، ﻫﺎي دﻳﮕﺮ ﺗﺼﻔﻴﻪ از ﻧﻈﺮ ﻫﺰﻳﻨﻪ اوﻟﻴﻪ، ﺗﻜﻨﻴﻚ
ﺗﻮﻟﻴﺪ ﭘﺴﺎب ﺑﺎ ﻛﻴﻔﻴﺖ ﺑﺎﻻ  ﺗﻮﺟﻪ ﺑﻴﺸﺘﺮي ﻗﺮار ﮔﺮﻓﺘﻪ اﺳﺖ. ﻣﻮرد ﻫﺎ و ﺗﺮﻛﻴﺒﺎت ﺳﻤﻲ، ﻏﻴﺮ ﺣﺴﺎس ﺑﻮدن ﺑﻪ آﻻﻳﻨﺪه آﺳﺎن و
ﺪف ازاﻳﻦ ﺗﺤﻘﻴﻖ ﺑﺮرﺳﻲ آﻳﺪ. ﻫ ﻣﻲﻫﺎي آزاد و ﻣﻮاد ﺧﻄﺮﻧﺎك از ﻣﺰاﻳﺎي دﻳﮕﺮ اﻳﻦ روش ﺑﻪ ﺣﺴﺎب  و ﻋﺪم ﺗﺸﻜﻴﻞ رادﻳﻜﺎل
  ﻛﺮﺑﻦ  ﭼﻨﺪﺟﺪاره  اﺳﺖ. ﻫﺎي آﺑﻲ ﺗﻮﺳﻂ ﻛﺮﺑﻦ ﻓﻌﺎل ﭘﻮﺷﺶ داده ﺷﺪه ﺑﺎ ﻧﺎﻧﻮﺗﻴﻮب ﺣﺬف ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ  از ﻣﺤﻠﻮل
آزﻣﺎﻳﺸﮕﺎه ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪاﺷﺖ ﻣﺤﻴﻂ داﻧﺸﮕﺎه  در7931ﺳﺎل  اولﻧﻴﻤﻪ اﺳﺖ ﻛﻪ در  ﺗﺤﻘﻴﻖ ﺗﺠﺮﺑﻲ روش ﻫﺎ:
اﻧﺠﺎم ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﺷﻬﺮﻛﺮد و آزﻣﺎﻳﺸﮕﺎه و ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎت ﻣﻬﻨﺪﺳﻲ ﺑﻬﺪاﺷﺖ ﻣﺤﻴﻂ داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ ﻛﺮﻣﺎن 
ﺗﻬﻴﻪ ﺷﺪ. ﻛﺎراﻳﻲ ﺣﺬف  ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ ﻟﻴﺘﺮ از   ﺑﺮﮔﺮم  ﻣﻴﻠﻲ 001ﺗﺎ  02 ﻏﻠﻈﺖﭘﺬﻳﺮﻓﺖ. ﻧﻤﻮﻧﻪ ﺳﻨﺘﺘﻴﻚ ﺑﺎ 
( ، 21و 9، 7، 5، 3) Hpدر ﺷﺮاﻳﻂ ﻣﺨﺘﻠﻒ  ﺗﻴﻮب ﻛﺮﺑﻦ ﻮﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ  ﺗﻮﺳﻂ ﻛﺮﺑﻦ ﻓﻌﺎل ﭘﻮﺷﺶ داده ﺷﺪه ﺑﺎ ﻧﺎﻧ
، ﻏﻠﻈﺖ اوﻟﻴﻪ  دﻗﻴﻘﻪ(  08و  06، 03، 02 ،01، )ﺗﻤﺎس زﻣﺎن  ،ﺮ ﻟﻴﺘﺮ(ﺑﻣﻴﻠﻲ ﮔﺮم  5و  02، 03، 04)ﺟﺎذب ﻏﻠﻈﺖ 
ﺷﺮاﻳﻂ و  ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ (04،53،52،51، دﻣﺎ )ﻣﻴﻠﻲ ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ( 001و  08، 06، 04، 02ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ ) 
آزﻣﺎﻳﺸﺎت در ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ﺑﺎ ﻣﺤﻠﻮل واﻗﻌﻲ ﻛﻪ ﻗﺒﻼ ﻛﻴﻔﻴﺖ آن  از ﻧﻈﺮ ﺑﺪﺳﺖ آﻣﺪ. ﻧﻤﻮﻧﻪ ﺳﻨﺘﺘﻴﻚ  ﺣﺬف  روي ﺑﻬﻴﻨﻪ
 ﺣﺬف ﻣﻴﺰان  .ﺷﺪ ﻧﻴﺰ اﻧﺠﺎم   ﮔﺮدﻳﺪ ﺗﻌﻴﻴﻦ  ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ اوﻟﻴﻪ ﻏﻠﻈﺖ و  ،ﻛﺪورتCE،HP،DOC،DOB
ﺟﻬﺖ ﺑﺮرﺳﻲ ﺳﺎﺧﺘﺎر و  اﻧﺪازه ﮔﻴﺮي ﺷﺪ.( 0021 tneligA) 2ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ ﻣﺎﻳﻊ ﺑﺎ ﻛﺎراﻳﻲ ﺑﺎﻻ ﺗﻮﺳﻂ ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ
ﻗﺒﻞ وﺑﻌﺪ از TEB,.RITF.MES ﻣﺮﻓﻮﻟﻮژي ﺳﻄﺢ ﺟﺎذب وآﻧﺎﻟﻴﺰ ﮔﺮوه ﻫﺎي ﻋﺎﻣﻠﻲ ﻣﻮﺟﻮد در ﺳﻄﺢ ﺟﺎذب از آﻧﺎﻟﻴﺰ ﻫﺎ
ﺑﺎ ﺳﻪ ﺑﺎر ﺗﻜﺮار و ﻫﺎي اﺳﺘﺎﻧﺪارد آب و ﻓﺎﺿﻼب روش ﻛﺘﺎب ﻫﺎ ﺑﺮ اﺳﺎسﻛﻠﻴﻪ آزﻣﺎﻳﺶ اﺻﻼح ﻧﻤﻮدن ﺟﺎذب اﺳﺘﻔﺎده ﺷﺪ.
  ﻧﺠﺎم ﮔﺮدﻳﺪ.آﻣﺎر ﺗﻮﺻﻴﻔﻲ ا ﺗﺠﺰﻳﻪ و ﺗﺤﻠﻴﻞ داده ﻫﺎ ﺑﺎ اﺳﺘﻔﺎده ازﻧﺘﺎﻳﺞ ﺑﺼﻮرت ﻣﻴﺎﻧﮕﻴﻦ ﮔﺰارش ﺷﺪ. . اﻧﺠﺎم ﮔﺮﻓﺖ
دﻗﻴﻘﻪ و ﻣﻘﺪار ﺟﺎذب  03و زﻣﺎن ﺗﻤﺎس Hp =7در ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ  ﺣﺪاﻛﺜﺮ راﻧﺪﻣﺎن ﺣﺬف ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ ﻧﺘﺎﻳﺞ:
در ﻧﻤﻮﻧﻪ ﺳﻨﺘﺘﻴﻚ و واﻗﻌﻲ ﺑﻪ ﺗﺮﺗﻴﺐ  02L/gmﻏﻠﻈﺖ اوﻟﻴﻪ ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ درﺟﻪ و04دﻣﺎي ﻣﻴﻠﻲ ﮔﺮم ﺑﺮ ﻟﻴﺘﺮ و  02
%  ﺑﺪﺳﺖ آﻣﺪ. ﺑﺮرﺳﻲ ﻣﻌﺎدﻻت ﺳﻴﻨﺘﻴﻚ و اﻳﺰوﺗﺮم ﺟﺬب ﻧﺸﺎن داد ﻛﻪ ﻓﺮآﻳﻨﺪ ﺟﺬب از ﺳﻨﺘﻴﻚ درﺟﻪ دوم و 37% و001
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 ﺑﺎ ﺷﺪه داده ﭘﻮﺷﺶ ﻓﻌﺎل ﻛﺮﺑﻦ ﺗﻮﺳﻂ ﺑﺮرﺳﻲ ﻣﻌﺎدﻻت ﺗﺮﻣﻮدﻳﻨﺎﻣﻴﻚ ﻧﺸﺎن دادﺟﺬبﻣﻲ ﻧﻤﺎﻳﺪ.  اﻳﺰوﺗﺮم ﻓﺮوﻧﺪﻟﻴﭻ ﺗﺒﻌﻴﺖ
    ﻣﻲ ﺑﺎﺷﺪ.زاﮔﺮﻣﺎ ﺧﻮد ﺑﻪ ﺧﻮدي و ﺻﻮرت ﻓﻴﺰﻳﻜﻲ و ﺑﻪ  ﻛﺮﺑﻦ ﻧﺎﻧﻮﺗﻴﻮب
ﻛﺮﺑﻦ ﻓﻌﺎل ﭘﻮﺷﻴﺪه ﺷﺪه ﺑﺎ ﻧﺎﻧﻮﺗﻴﻮب ﻛﺮﺑﻦ ﭼﻨﺪ ﺟﺪاره  ﺟﺎذب ﻣﻨﺎﺳﺒﻲ ﺑﺮاي ﺣﺬف  :يﻧﺘﻴﺠﻪ ﮔﻴﺮ
را داراﺳﺖ . ﻟﺬا از آن ﻣﻲ %در ﻓﺎﺿﻼب واﻗﻌﻲ 37 ﻗﺎﺑﻠﻴﺖ ﺣﺬف ﺗﺎ راﻧﺪﻣﺎن آﺑﻲ ﺑﻮده وﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ  از ﻣﺤﻠﻮل ﻫﺎي 
اﺳﺘﻔﺎده  )ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ( ﺗﺼﻔﻴﻪ آب و ﻓﺎﺿﻼب ﻫﺎي آﻟﻮده ﺑﻪ اﻳﻦ آﻧﺘﻲ ﺑﻴﻮﺗﻴﻚدر ﻳﻚ ﺟﺎذب ﻣﻮﺛﺮ ﺗﻮان ﺑﻪ ﻋﻨﻮان
 ﻧﻤﻮد.
 ﻛﺮﺑﻦ ﻓﻌﺎل،ﻧﺎﻧﻮﺗﻴﻮب ﻛﺮﺑﻦ،ﺳﻴﭙﺮوﻓﻠﻮﻛﺴﺎﺳﻴﻦ،اﻳﺰوﺗﺮم ﺟﺬب واژﮔﺎن ﻛﻠﻴﺪي:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
Abstract 
  
Introduction: Cyprofloxacin is a broad-spectrum antibiotic from the fluoroquinolones group 
that has been used extensively in the hospital for the treatment of bacterial infections. The 
fluorine atom has been stabilized in the combination of the antibiotics of the fluoroquinolones 
group. This antibiotic does not decompose in the aquatic environment of the diuria. Therefore, 
it is of particular importance to eliminate other antibiotics The absorption process has been 
considered more costly compared to other techniques for purification for the initial cost, reuse 
of wastewater, simplicity and flexibility in design, easy to use and non-susceptible to 
pollutants and toxic compounds. High quality wastewater production And the absence of free 
radicals and hazardous substances is one of the other benefits of this approach.The purpose of 
this study was to investigate the elimination of ciprofloxacin from aqueous solutions by 
activated carbon coated with multivalent carbon nanotubes. 
 Methods: An experimental study was conducted in the second half of 1397 in the 
Phytochemical Laboratory of the Medicinal Plants Research Center of the Faculty of 
Medicine and Environmental Health Engineering Laboratory of Shahrekord University of 
Medical Sciences and the Laboratory and Environmental Health Engineering Research Center 
of Kerman University of Medical Sciences. A synthetic sample was prepared at a 
concentration of 20 to 100 mg / L of ciprofloxacin. Efficiency of removal of ciprofloxacin by 
activated carbon coated with carbon nanotube under different pH conditions (3, 5, 7, 9 and 
12), concentration of adsorbent (40, 30, 20 and 5 mg / l), contact time (10, 20) , 30, 60 and 80 
minutes), the initial concentrations of ciprofloxacin (20, 40, 60, 80 and 100 mg / l), 
temperature (15, 25, 35, 40) were investigated and optimal conditions for removal on the 
synthetic sample were obtained Came. Experiments were carried out in optimal conditions 
with a true solution, which was previously determined for BOD, COD, PH, EC, turbidity and 
initial concentration of ciprofloxacin. Ciprofloxacin removal rate was measured by high 
performance liquid chromatography (Agilent 1200). To investigate the structure and 
morphology of the adsorbent surface and to analyze the functional groups in the adsorbent 
level, SEM.FTIR, BET analyzes were used before and after the adsorbent modification. All 
experiments were carried out according to the standard method of water and sewage treatment 
with three replications. Results were reported on average. Data analysis was performed using 
SPSS version 18 software 
Results: The maximum removal efficiency of ciprofloxacin in optimal conditions of pH = 7 
and contact time of 30 minutes and absorbance of 20 mg / L and 40 ° C and initial 
concentration of ciprofloxacin mg / L20 in the synthetic and real samples were 100% and 
73%, respectively. Kinetic equations And adsorption isotherms showed that the adsorption 
process follows the second-order second-order and Freundlich isotherm. The study of 
thermodynamic equations showed absorption by activated carbon coated with carbon 
nanotubes physically and spontaneously and thermally. 
Conclusion: Coagulant carbon-coated carbon nanotubes are suitable adsorbent for 
eliminating ciprofloxacin from aqueous solutions and can be eliminated to 73% efficiency in 
actual sewage. Therefore, it can be used as an effective absorbent in the treatment of water 
and sewage contaminated with this antibiotic (ciprofloxacin). 
Key words: activated carbon, carbon nanotubes, ciprofloxacin, isotherm adsorption 
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